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(57) ABSTRACT 

A document translation system is described. In various 
embodiments, the document translation system improves 
translations of text or speech (“documents”) that are per 
formed by computing devices (“machine translations”). 
Upon translating a document into a target language, the sys 
tem can provide a user interface containing both the original 
document and a translated document. The translated docu 
ment can include portions that are translated automatically by 
a machine translation service, and other portions that have 
been amended or modi?ed by users. Upon providing the 
translated document, the system may receive input from a 
user describing portions of the translated document that 
should be modi?ed. These modi?cations may then be stored 
in corpora that the document translation system can employ 
during future requests to translate the document. When mul 
tiple modi?cations are stored, the system may select one of 
the stored modi?cations during translation, such as based on 
the document type, reputation of the user who provided the 
modi?cation, and so forth. The stored corpora can then be 
employed to improve future machine translations. 

18 Claims, 7 Drawing Sheets 
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DOCUMENT TRANSLATION SYSTEM 

BACKGROUND 

Billions of documents exist in various natural languages, 
and human translators are sometimes employed to accurately 
translate some of these documents from one natural language 
into another. Because manual translation of every document 
into every natural language Would be an inef?cient use of 
resources and Would be highly impractical, some of these 
documents are translated by human translators When a trans 

lation is thought to be needed. However, because there are not 
many expert human translators, translating documents can be 
expensive and time-consuming. When a non-expert is used, 
such as a human translator Who is not familiar With a technical 

area in Which the document Was originally Written, the trans 
lated document can contain translation errors. 

Technology noW exists to translate documents automati 
cally. Machine translation is a computational technique that 
employs softWare to translate text or speech from one natural 

language (“source language”) into another (“target lan 
guage”). Various forms of machine translation techniques 
exist, including Word-for-Word translation techniques and 
corpus translation techniques. When using Word-for-Word 
translation techniques, a computing device simply employs a 
translation dictionary to select a translated Word in a target 
language for each Word in a document’s source language. The 
result is oftentimes unusable and can look like gibberish to a 
native speaker of the target language. 

To translate text, corpus machine translation techniques 
employ corpora of parallel or comparable text (“corpora”) 
that humans have generally created manually that maps text 
in the source language to corresponding translated text in the 
target language. Such techniques typically can produce trans 
lations that are superior to translations produced by Word-for 
Word translation techniques. A corpus is set of parallel or 
comparable text samples. As an example, a legislative docu 
ment that has been manually translated from a source lan 
guage into one or more target languages is a corpus of parallel 
text. Similarly, a novel that has been manually translated from 
a source language to another language is another corpus. 
Corpora canbe tailored to particular domains or other speci?c 
attributes of documents, such as authors, genres, subject mat 
ters, and so forth. As examples, technical documents provide 
different corpora than literary documents; a play authored by 
Shakespeare provides a different corpus than a novel 
authored by Jean Paul Sartre; a romance novel provides a 
different corpus than a comic strip; and a civil engineering 
document may provides a different corpus than a computer 
engineering document. Each target language (or even each 
source and target language pairing) may be associated With 
different corpora, and these corpora may be further divided by 
domains, authors, subject matters, and so forth. Corpus trans 
lation techniques may use one or more corpora to statistically 
“learn” hoW to translate Words or sequences of Words (e.g., 
sentences or phrases) from a source language into a target 
language. 

Although corpora can make machine translations more 
accurate, they can be dif?cult to obtain because they may not 
be readily available. As an example, it may be dif?cult to 
locate many corpora in the scienti?c or technical domains in 
some languages because many such documents may not exist 
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2 
for a given pair of languages. Given the lack of adequate 
corpora, even corpus translation techniques are not as accu 
rate as they could be. 

SUMMARY 

A document translation system is described. The document 
translation system can improve translations of text or speech 
(“documents”) that are performed by computing devices 
(“machine translations”). The document translation system 
can receive from a user an identi?cation of a document and a 

target language into Which the identi?ed document should be 
translated, translate the document into the target language, 
and provide the translated document to the user. The docu 
ment translation system can enable users to provide, among 
other things, (1) modi?cations to the translation or (2) trans 
lations to portions of the document that the document trans 
lation system could not translate. The document translation 
system can store these modi?cations and translations in asso 
ciation With the document that Was translated. When the 
document translation system subsequently translates the 
document into the target language, it can use one or more of 
the stored translation modi?cations and translations in the 
subsequent translations. The document translation system 
may also use the stored translation modi?cations and trans 
lations to improve machine translators that translate docu 
ments. 

This Summary is provided to introduce a selection of con 
cepts in a simpli?ed form that are further described beloW in 
the Detailed Description. This Summary is not intended to 
identify key features or essential features of the claimed sub 
ject matter, nor is it intended to be used as an aid in determin 
ing the scope of the claimed subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating an environment in 
Which the document translation system may operate in some 
embodiments. 

FIG. 2 is a How diagram illustrating a receive_request 
routine invoked by the document translation system in some 
embodiments. 

FIG. 3 is a How diagram illustrating a process_request 
routine invoked by the document translation system in some 
embodiments. 

FIG. 4 is a How diagram illustrating a translate_document 
routine invoked by the document translation system in some 
embodiments. 

FIG. 5 is a How diagram illustrating a display_page routine 
invoked by the document translation system in some embodi 
ments. 

FIG. 6 is a How diagram illustrating a receive_edits routine 
invoked by the document translation system in some embodi 
ments. 

FIG. 7 is a How diagram illustrating a process_translation 
_request routine invoked by the document translation system 
in some embodiments. 

FIGS. 8A-8B are user interface diagrams illustrating user 
interfaces provided by the document translation system in 
various embodiments. 

DETAILED DESCRIPTION 

A document translation system is described. In various 
embodiments, the document translation system improves 
translations of text or speech (“documents”) that are per 
formed by computing devices (“machine translations”). The 
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document translation system receives from a user an identi 
?cation of a document, such as a uniform resource locator 
(URL), and translates the identi?ed document from its source 
language into a target language. A document’s source lan 
guage is the natural language that the document Was authored 
in or, alternatively, the natural language that a user speci?es. 
The target language can be a natural language that the user 
indicates that the document is to be translated into. The docu 
ment translation system can then translate the document into 
the indicated target language to create a translated document 
and provide the translated document to the user. The docu 
ment translation system may then receive input from a user 
describing portions of the translated document that should be 
modi?ed. For example, a user may notice that the translation 
of a technical phrase is a non-technical translation of that 
phrase. To correct the translation, the user can supply the 
technical translation as a translation modi?cation. The docu 
ment translation system can store the translation modi?ca 
tions it receives into a database of translation edits and asso 
ciate the stored translation modi?cations With the original 
document that Was translated. When the document translation 
system subsequently translates the document into the target 
language, it can use one or more of the stored translation 
modi?cations in the subsequent translations. For example, in 
a subsequent translation, the document translation system 
may use the user-supplied translation modi?cation of the 
technical phrase rather than the non-technical translation. 
Thus, the translated document can include portions that are 
translated automatically by a machine translation service, and 
other portions that have been modi?ed by users. The docu 
ment translation system may also use the stored translation 
modi?cations to improve machine translation components 
that translate documents. 

The document translation system can provide a user inter 
face for enabling user interactions. One such user interaction 
enables the comparison betWeen original and translated text. 
The user interface can display the original document and the 
translated document in tWo regions of the screen, such as in 
tWo panels or frames of an Internet broWser. If the user selects 
text (e. g., a Word or sequence of Words) in one of the regions, 
the document translation system highlights the correspond 
ing text in the other region. As an example, if the user selects 
text in the original document, the document translation sys 
tem highlights corresponding translated text in the translated 
document. 

Another user interaction the user interface enables is 
recording translation modi?cations. The user can indicate to 
modify text in the translated document (e. g., a machine trans 
lation error, an incorrect translation modi?cation supplied by 
another user, or text that the document translation system 
could not translate), such as by selecting text and then sup 
plying a modi?ed translation for the selected text. The docu 
ment translation system stores the modi?ed translation that 
the user supplies and can update the translated copy that the 
user interface displays. The document translation system can 
store the edited text along With other information, such as the 
original document’s identi?cation, original text, previously 
translated text, author Who made the translation modi?cation, 
type of document, and so forth. The document translation 
system may also store various attributes relating to the origi 
nal document, such as Whether it is a technical document, 
literary document, document type, source language, and so 
forth. 

Subsequent users Who request a translation of the docu 
ment may see the user-supplied translations. As an example, 
the document translation system can translate most of the 
document, but can provide the user-supplied translation 
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4 
modi?cations When such translations are available, thereby 
improving the results of machine translation. When the docu 
ment translation system translates a document for Which it 
has received multiple translation modi?cations, the document 
translation system may select one or more of the stored modi 
?cations during translation, such as based on the document 
type, reputation of the user Who provided the modi?cation, 
and so forth. As an example, a user Who provides translation 
modi?cations that others do not modify may have a better 
reputation than another user Who maliciously provides incor 
rect translation modi?cations. When the document transla 
tion system receives a request to translate a document for 
Which translation modi?cations are available from both users, 
it may select the translation modi?cations received from the 
user With the better reputation and ignore the other translation 
modi?cations received from the malicious user. 
The document translation system can select one or more 

machine translation services and request the selected 
machine translation service to translate the document. The 
various machine translation services may be adapted for vari 
ous document attributes, such as domain, author, source and/ 
or target language, and so forth. When the user identi?es a 
document for translation, the user may also specify a docu 
ment attribute, e. g., domain or author, that the document 
translation system can employ to select a machine translation 
service. In various embodiments, the document translation 
system may employ the speci?ed document attribute or may 
determine the document attribute (e. g., by analyZing the con 
tents of the document) to select a document translation ser 
vice to translate the document. As an example, upon detecting 
that a document is a technical document, the document trans 
lation system may select a document translation service that 
is adapted for translation of technical documents. 
An example implementing the document translation sys 

tem Will noW be described in detail. Various modi?cations to 
the described implementation are possible. 

In some embodiments the document translation system 
adds code for enabling the user interface. When a translation 
server component of the document translation system 
receives an identi?cation of a document, the translation server 
component can retrieve the identi?ed document and embed 
code in the document to enable users to edit portions of the 
translated document. The embedded code can be in a pro 
gramming language that client softWare, such as an lntemet 
broWser, can execute. As an example, the embedded code can 
be in J avaScript. The embedded code provides a user interface 
that enables a user to supply a modi?cation to translated text. 
To invoke the user interface, the user may select text (e.g., a 
Word or a sequence of Words) and then invoke an edit com 
mand, such as from a context menu that can be selected by 
momentarily depressing a right mouse button When a mouse 
pointer is proximate to the text. To supply a modi?cation in 
the target language, the user may employ a “soft keyboard,” 
physical keyboard, or other input device that is capable of 
providing text in the target language. A soft keyboard is a 
keyboard that is supplied by a softWare component, such as an 
operating system component. The user can supply a transla 
tion modi?cation to the embedded code (e.g., in an edit con 
trol) by using the input device. The embedded code provides 
the modi?ed text that it receives to the translation server 
component for storage in a translation edits database. The 
translation server component may store additional informa 
tion corresponding to the stored modi?cation, such as an 
identi?cation of the user Who supplied the modi?cation, an 
identi?cation of the document (e.g., URL), an identi?cation 
of the source and target languages, the original text, the pre 
viously translated text that is being modi?ed, and other docu 
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ment attributes. In some embodiments, the translation server 
component may store a “delta” or difference betWeen the 
original text of the document (or translation previously pro 
vided to the user by the document translation system) and the 
translation modi?cation the user supplies. In various embodi 
ments, the document translation system can store multiple 
user-supplied translation modi?cations for a Word or 
sequence of Words. 
The document translation system can create tWo document 

object models (“DOM”) representing the original and trans 
lated documents. A ?rst DOM represents the original docu 
ment and a second DOM represents a translated version of the 
document. Nodes of one DOM may have links to correspond 
ing nodes of the other DOM and each node may be associated 
With an element of the document, such as a Word, paragraph, 
table cell, and so forth. In various embodiments, the nodes can 
represent an encapsulation of text, such as an element of a 
markup language (e.g., hypertext markup language 
(“HTML”) or extensible markup language (“XML”)). As 
examples, text Within <p>, <div>, <li>, <td> or other HTML 
elements can be associated With a node. When the user selects 
a Word or a sequence of Words represented by a node of a 
DOM, the document translation system can select the corre 
sponding Word or sequence of Words by identifying a corre 
sponding node of the other DOM by employing the links. The 
user can select a Word or sequence of Words by clicking a 
mouse button While a mouse pointer is proximate to the Word 
or sequence of Words, merely by momentarily placing the 
mouse pointer proximate to the Word or sequence of Words 
(e. g., “hovering”), or via some other user action. The user can 
thus easily identify hoW text from the source language has 
been translated by the document translation system into text 
in the target language. 

In various embodiments, the document translation system 
has a client component that registers a translation service so 
that the translations occur asynchronously. In these embodi 
ments, the original document is initially displayed tWice and 
the second copy is translated asynchronously. Thus, the user 
may initially see tWo copies of the document in the source 
language and the second copy eventually displays the trans 
lated version of the document in the target language for those 
portions that could be translated by the document translation 
system. Portions that could not be translated may remain in 
the source language. In some embodiments, the document 
translation system can ?rst check the database of user-sup 
plied translation modi?cations before employing a machine 
translation service. In other embodiments, the document 
translation system can asynchronously employ a machine 
translation service to translate text associated With a node of 
a DOM and concurrently search for and select user-supplied 
translation modi?cations. 
When translating a document, the translation server com 

ponent may employ various techniques to select one from 
among multiple user-supplied translation modi?cations, to 
determine that no user-supplied translation modi?cations 
should be employed, or to determine if all or a portion of the 
text should be replaced. The translation server component 
may make these selections or determinations based on 
attributes relating to the user-supplied modi?cations, such as 
the URL of the document, trustworthiness of the user that 
supplied the modi?cations, document contents (e.g., type, 
genre, etc.), source and/ or target language, and so forth. As an 
example, the translation server component may employ a 
modi?cation supplied by a technical user to replace a portion 
of a technical document but may not employ the modi?cation 
to replace a portion of a literary document. As another 
example, the translation server component may replace a 
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6 
proper name in the original document With a user-supplied 
modi?cation With much higher probability than a verb 
because it is less likely that a proper noun can be miscon 
strued by a machine translation service than a verb. As 
another example, the translation server component may not 
employ a translation modi?cation supplied by a user With a 
loW reputation (e.g., a user Who has been identi?ed as sup 
plying “spam” or incorrect translation modi?cations). As 
another example, a user Who supplies many translation modi 
?cations that are not later corrected by other users may have 
a superior reputation as compared to another user Who sup 
plies feW translation modi?cations or Whose translation 
modi?cations are often corrected, and translation modi?ca 
tions supplied by the user With the superior reputation may be 
given preference When selecting user-supplied translation 
modi?cations. 

In some embodiments, the document translation system 
can employ asynchronous programming constructs or tech 
niques, such as asynchronous JavaScript and XML 
(“AJAX”), “Web 2.0,” or other asynchronous technology. A 
component, such as a client component associated With an 
Internet broWser (“translation communicator component”), 
can asynchronously make a translation request to a transla 
tion server component. The request can include one or more 

of the folloWing: the URL of the document to translate, the 
text to be translated, the source language, the target language, 
the user identi?er, and so forth. The translation server com 
ponent can then translate the text using machine translation 
services and retrieve user-supplied translation modi?cations. 
The translation server component can then provide the trans 
lated text to the translation communicator component, such as 
by invoking anAJAX callback function provided by the trans 
lation communicator component. The translation communi 
cator component may then cause the broWser to update the 
text in the translated portion of the displayed document, such 
as by updating the corresponding portion of the DOM. 

In some embodiments, the corpora of user-supplied trans 
lation modi?cations can be employed by machine translation 
learning techniques to improve the quality of machine trans 
lations. Over time, machine translation services may improve 
to the point that feWeruser-supplied translation modi?cations 
Will be required. As an example, the stored translation modi 
?cations can be used to train components of the document 
translation system that perform machine translations. Thus, 
the stored translation modi?cations can be employed as cor 
pora so that the document translation system can improve its 
translation capabilities over time. The corpora of user-sup 
plied translation modi?cations can be employed to “boot 
strap” the machine translation learning. As an example, sup 
pose the document translation system initially provides, for 
sentence Z, a translationA and receives a user-supplied trans 
lation modi?cation B. The document translation system can 
employ A and B for improving the machine translation com 
ponent. The document translation system may next translate 
sentence Z to translation C and may receive a user-supplied 
translation modi?cation D. The document translation system 
can employ C and D for improving the machine translation 
component. Thus, the machine translation can improve itera 
tively. 

In some embodiments, the document translation system 
may require users to identify themselves, e.g., by using 
authentication credentials, before they supply translation 
modi?cations so that the user-supplied translation modi?ca 
tions can be associated With users and tracked. 
The document translation system Will noW be described 

With reference to the Figures. FIG. 1 is a block diagram 
illustrating an environment in Which the document translation 
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system may operate in some embodiments. The environment 
100 can include one or more client computing devices, such 
as client 1 102a, client 2 102b, and client n 1020. Each client 
computing device can include a browser component, such as 
broWser components 104a-c, and a translation communicator 
component, such as translation communicator components 
106a-c. The client computing devices may also be connected 
via a netWork 108 to various servers, such as servers 110a-c, 
and to one or more document translation services 112. Serv 

ers 110a-c may provide various services, such as serving 
documents identi?ed by a URL. 

The document translation service 112 can be hosted by 
server computing devices (e.g., servers 110a-c) and can 
include a translation server component 114, a database of 
translation edits 116, and one or more machine translation 
services, such as machine translation services 118a-c. The 
translation server component 114 can receive and respond to 
translation requests that it receives from translation commu 
nicator components 106a-c. It may employ the machine 
translation services 118a-c to translate portions of documents 
and may retrieve user-supplied translation modi?cations 
from the translation edits database 116. 

The computing devices on Which the document translation 
system operates may include one or more central processing 
units, memory, input devices (e. g., keyboard and pointing 
devices), output devices (e.g., display devices), storage 
devices (e.g., disk drives), and netWork devices (e.g., netWork 
interfaces). The memory and storage devices are computer 
readable media that may store instructions that implement the 
document translation system. In addition, the data structures 
and message structures may be stored or transmitted via a data 
transmission medium, such as a signal on a communications 
link. Various communications links may be employed, such 
as the Internet, a local area netWork, a Wide area netWork, or 
a point-to-point dial-up connection. 

The document translation system may use various comput 
ing systems or devices, including personal computers, server 
computers, hand-held or laptop devices, multiprocessor sys 
tems, microprocessor-based systems, programmable con 
sumer electronics, electronic game consoles, netWork PCs, 
minicomputers, mainframe computers, distributed comput 
ing environments that include any of the above systems or 
devices, and the like. The document translation system may 
also provide its services to various computing systems, such 
as personal computers, cell phones, personal digital assis 
tants, consumer electronics, home automation devices, and so 
on. 

The document translation system may be described in the 
general context of computer-executable instructions, such as 
program modules, executed by one or more computers or 
other devices. Generally, program modules include routines, 
programs, objects, components, data structures, and so on 
that perform particular tasks or implement particular abstract 
data types. Typically, the functionality of the program mod 
ules may be combined or distributed as desired in various 
embodiments. 

FIG. 2 is a How diagram illustrating a receive_request 
routine invoked by the document translation system in some 
embodiments. The document translation system can invoke 
the receive_request routine 200 When a user identi?es a docu 
ment for translation. The routine begins at block 202 . At block 
204, the routine receives an indication of a source language. 
In some embodiments, the routine may determine the source 
language based on the identi?ed document. In other embodi 
ments, the user may specify a source language. At block 206, 
the routine receives an indication of a target language into 
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Which the user desires the document to be translated. At block 
208, the routine receives an identi?cation of a document, such 
as a URL. 

At block 210, the routine provides the indications of the 
target language and document to a translation server compo 
nent. In some embodiments, the routine also provides an 
indication of the source language to the translation server 
component. As an example, the routine may send a request to 
the translation server component, such as by employing a 
hypertext transfer protocol. The translation server component 
may then translate the document from the source language to 
the identi?ed target language. 

At block 212, the routine receives the original document 
and the translated document, such as in tWo regions or por 
tions of a Web page. In some embodiments, the translation 
communicator component may receive tWo DOMs and con 
struct a page to display the text associated With both DOMs. 
One DOM may contain the original text in the source lan 
guage and the other DOM may contain the translated text in 
the target language. The tWo regions may contain links to 
each other so that When a user selects text in one region, 
corresponding text in the other region can also be selected. 
Moreover, the document may contain logic (e. g., script) that 
enables the user to edit the translated portions of the docu 
ment to supply translation modi?cations. The user may ?rst 
need to log in before supplying translation modi?cations. 

At block 214, the routine invokes a display_page subrou 
tine and provides an indication of the received page. The 
display_page subroutine can display a Web page (or other 
document de?nition). The display_page routine is described 
in further detail beloW in relation to FIG. 5. 

At block 216, the routine receives a selection of a Word or 
a sequence of Words in one region of the displayed page. At 
block 218, the routine identi?es the corresponding Word or 
sequence of Words in the other region of the displayed page. 
Logic (e.g., script code) that the translation server component 
adds to the documents it provides may enable the cross 
selection of text. 

At block 220, the routine receives edits from a user, such as 
a user-supplied translation modi?cation. In some embodi 
ments, the routine may receive the edits in a user interface that 
the translation server component adds to the documents it 
provides that are displayed When the user indicates that the 
user desires to supply a translation modi?cation, such as by 
invoking an edit command. 

At block 222, the routine provides the edits it received from 
the user to the translation server component. The routine may 
provide additional information to the translation server com 
ponent, such as the user’s identity, source language, target 
language, document identi?cation, document type, and so 
forth. The translation server component may then store this 
information, such as in the translation edits database. 

At block 224, the routine refreshes the displayed page to 
include the edits the user made. In various embodiments, edits 
a user makes may be displayed When the user again identi?es 
the same document even When these edits may not be dis 
played to other users, such as because they have been deter 
mined to be less reliable than other edits for the machine 
translation itself. The routine returns at block 226. 

Those skilled in the art Will appreciate that the logic illus 
trated in FIG. 2 and described above, and in each of the How 
diagrams discussed beloW, may be altered in various Ways. 
For example, the order of the logic may be rearranged, sub 
steps may be performed in parallel, illustrated logic may be 
omitted, other logic may be included, etc. Some routines, 



US 7,877,251 B2 

While described as being performed at a server computing 
device may also (or instead) be performed at a client comput 
ing device or vice versa. 

FIG. 3 is a How diagram illustrating a process_request 
routine invoked by the document translation system in some 
embodiments. The process_request routine 300 can be 
invoked by the translation server component to process trans 
lation requests that it receives from translation communicator 
components. The routine begins at block 302. 
At block 304, the routine receives an indication of a source 

language from a client, such as a translation communicator 
component. In some embodiments, the routine may identify 
the source language, such as by analyZing the identi?ed docu 
ment. At block 306, the routine receives an indication of a 
target language. At block 308, the routine receives an identi 
?cation of the document that is to be translated, such as its 
URL. A user can provide these and other speci?cations of 
parameters for document translations. At block 310, the rou 
tine retrieves the identi?ed document. 

At block 312, the routine can select from one of multiple 
machine translation services. As an example, the routine may 
select a machine translation service based on various docu 
ment attributes, the source and/or destination language, and 
so forth. 

At block 314, the routine invokes a translate_document 
subroutine and provides the identi?cation of the document to 
be translated to that subroutine. The translate_document sub 
routine can be invoked to employ the selected machine trans 
lation service and stored translation modi?cations to translate 
portions of the identi?ed document. The translate_document 
subroutine is described in further detail immediately beloW in 
relation to FIG. 4. 

At block 316, the routine provides the translated document 
to the client that made the translation request. At block 318, 
the routine returns. 

FIG. 4 is a How diagram illustrating a translate_document 
routine invoked by the document translation system in some 
embodiments. The document translation system can invoke 
the translate_document routine 400 to translate documents, 
enable cross-linking betWeen displayed original and trans 
lated documents, and enable editing. The routine begins at 
block 402. 

At block 404, the routine receives an identi?cation of the 
document. At block 406, the routine creates a ?rst DOM for 
the original document. At block 408, the routine creates a 
second DOM and copies contents of the ?rst DOM into the 
second DOM. At block 410, the routine creates a document 
(e. g., an HTML or Web page) With tWo regions. At block 412, 
the routine replaces the ?rst DOM in the ?rst region and the 
second DOM in the second region. At block 414, the routine 
creates links betWeen each textual element (e.g., DOM node) 
in both DOMs. At block 416, the routine adds code to the 
created document so that selecting a textual element in one 
region causes the corresponding textual elements to be 
selected in the other region. The routine also adds code to 
enable editing. 
At block 418, the routine registers an asynchronous invo 

cation of a process_translation_request routine for each tex 
tual element in the second DOM (e.g., the translated 
instance). The process_translation_request processes transla 
tion requests asynchronously and is described in further detail 
beloW in relation to FIG. 7. 

At block 420, the routine returns the created document. At 
block 422, the routine returns. 

FIG. 5 is a How diagram illustrating a display_page routine 
invoked by the document translation system in some embodi 
ments. The document translation system can invoke the dis 
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play_page routine 500 to display a page, such as a created 
document. The routine begins at block 502. At block 504, the 
routine receives the created document or page. At block 506, 
the routine displays the page in tWo regions (e.g., frames). 
The translation communicator component may then receive 
results from the asynchronous calls issued to the pro 
cess_translation_request routine. Upon receiving translated 
text elements, the routine updates the second region With the 
translated text elements at block 508. At block 510, the rou 
tine returns. 

FIG. 6 is a How diagram illustrating a receive_edits routine 
invoked by the document translation system in some embodi 
ments. The document translation system may invoke the 
receive_edits routine 600 When a user supplies translation 
modi?cations. The routine begins at block 602. At block 604, 
the routine receives indications of the user supplying the 
modi?cations, the original text, previously translated text, 
text indicating the user- supplied translation modi?cation, and 
identi?cation of the original document (e. g., its URL). At 
block 606, the routine stores the information it received at 
block 604, such as in a translation edits database. At block 
608, the routine returns. 

FIG. 7 is a How diagram illustrating a process_translation_ 
request routine invoked by the document translation system 
in some embodiments. The document translation system may 
invoke the proces s_translation_request routine 700 to process 
translation requests asynchronously. As an example, a trans 
lation communicator component may issue the request and 
the routine may be invoked by a translation server compo 
nent. The routine begins at block 702. 

At block 704, the routine receives indications of an iden 
ti?cation of a document, text to be translated, and a selected 
machine translation service. At decision block 706, the rou 
tine determines Whether a storage (e.g., translation edits data 
base) stores user-supplied translation modi?cations. If a stor 
age stores user-supplied translation modi?cations, the routine 
continues at decision block 708. OtherWise, the routine con 
tinues at block 712. 

At decision block 708, the routine determines Whether the 
stored user-supplied translation modi?cations should be pro 
vided as part of the translated document. If that is the case, the 
routine continues at block 710. OtherWise, the routine con 
tinues at block 712. The routine may make this determination 
based on various factors, such as the document’s type or other 
document attributes, the source and/ or target languages, repu 
tations of the users Who supplied the translation modi?ca 
tions, and so forth. 

At block 710, the routine retrieves and provides the user 
supplied translation modi?cations. The routine then contin 
ues at block 716, Where it returns. 

At block 712, the routine requests the selected machine 
translation service to translate the text. At block 714, the 
routine provides the translated text. The routine then contin 
ues at block 716, Where it returns. 

FIGS. 8A-8B are user interface diagrams illustrating user 
interfaces provided by the document translation system in 
various embodiments. FIG. 8A illustrates a user interface 800 
having an original document in a source language (English) 
associated With a URL (WWW.xyZ.com) in a region 802 and a 
translated document in a target language (French) in another 
region 804. The user has selected text that the document 
translation system has highlighted both in region 802 as high 
lighted region 808 and in region 804 as highlighted region 
810. As an example, the user may have positioned a mouse 
pointer 806 over the highlighted text in either region and 
momentarily depressed a mouse button. The user can also 
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provide a translation modi?cation, such as by positioning the 
mouse pointer over translated text and selecting an Edit 
option in a context menu. 

The document translation system may then provide a user 
interface similar to user interface 850 of FIG. 8B. The user 
interface 850 can provide the original text 852 and an edit 
region 854 that may initially include the translated text. The 
user can then modify the translation by editing the text in the 
edit region and provide the translation modi?cation to the 
document translation system for subsequent use. The docu 
ment translation system may then modify the translated text 
appearing in region 804 to re?ect the user-provided transla 
tion modi?cation. The document translation system may also 
employ the translation modi?cation during subsequent trans 
lations or to improve machine translation service compo 
nents. 

In some embodiments, the document translation system 
can visually distinguish text that Was translated using a 
machine translation service from text that Was supplied by a 
user as a translation modi?cation, such as by using icons, 
colors, font styles, shading, “tool tips,” and so forth. 

In some embodiments, the document translation system 
may determine Whether a user-supplied translation modi?ca 
tion applies only to a document relating to Which the modi 
?cation Was supplied or additionally to other documents. This 
determination can be made based on the user’s identity, the 
document, the source and/or target language, or document 
attributes. 

In some embodiments, a “spammer” (e.g., a person that 
provides false translation modi?cations purposefully or inad 
vertently) can be detected based on a comparison of supplied 
Words to a list of Words that should not be translated, deter 
mining that a “distance” betWeen the user-supplied transla 
tion modi?cation and the machine translation (or prior trans 
lation) of the Word or Word sequence is “too far” (e.g., by 
comparing the number of Words), and so forth. In some 
embodiments, a user can identify a spammer by providing the 
spammer’ s user identi?cation. 

In various embodiments, the document translation system 
can function With HTML, XML, and other document types, 
such as MICROSOFT WORD documents, text documents, 
and so forth. 

In some embodiments, user-supplied translation modi?ca 
tions can be counted and scored, such as to provide users With 
reWards or recognition (e.g., in a “hall of frame”). 

In some embodiments, text that the document translation 
system translates can be stored in a document, such as after it 
is typed by a person or converted to text from speech using a 
speech-to-text system. 

In some embodiments, the document translation system 
can store translations of documents so that it does not again 
need to translate documents it has already translated. In such 
embodiments, the document translation system can retrieve 
the stored translation and apply user-supplied translation 
modi?cations to create a translated document, and provide 
the translated document to the user. 

Although the subject matter has been described in lan 
guage speci?c to structural features and/or methodological 
acts, it is to be understood that the subject matter de?ned in 
the appended claims is not necessarily limited to the speci?c 
features or acts described above. Rather, the speci?c features 
and acts described above are disclosed as example forms of 
implementing the claims. Accordingly, the invention is not 
limited except as by the appended claims. 
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We claim: 
1. A method performed by a computer system having a 

processor and memory to improve document translations, 
comprising: 

receiving a request for a translated document in a preferred 
natural language; 

retrieving an identi?ed document, the identi?ed document 
storing text in a ?rst natural language; 

translating using the processor the retrieved document to 
create the translated document containing text translated 
into the preferred natural language Wherein the preferred 
natural language is a natural language that is not the ?rst 
natural language; 

providing the translated document; 
receiving a modi?cation to a Word in the translated docu 

ment; 
storing the received modi?cation to the translated Word to 

improve a subsequent request for the translated docu 
ment; 

receiving a subsequent modi?cation to the translated Word 
in the translated document; and 

storing in the storage the received subsequent modi?cation 
to the translated Word; 

upon receiving the subsequent request for the translated 
document, 
retrieving the identi?ed document; 
translating the retrieved document into the preferred 

natural language; 
selecting either the modi?cation or the subsequent 

modi?cation based at least on an identi?cation of 
users Who made the modi?cations and a relative trust 
Worthiness of the users, Wherein the trustworthiness 
of a user is based on hoW many times other users 
modify a modi?cation made b the user; 

retrieving the selected modi?cation; 
modifying the translated document based on the 

retrieved modi?cation; and 
providing the modi?ed translated document. 

2. The method of claim 1 further comprising: 
upon receiving the subsequent request for the translated 

document, retrieving the identi?ed document; 
translating the retrieved document into the preferred 

natural language or retrieving a stored version of the 
translated document; 

retrieving the received modi?cation to the translated 
Word; 

modifying the translated document based on the 
retrieved modi?cation; and 

providing the modi?ed translated document. 
3. The method of claim 2 further comprising identifying 

the modi?cation as a user-provided modi?cation. 
4. The method of claim 1 further comprising providing the 

identi?ed document in addition to the translated document 
Wherein a sequence of Words in the provided identi?ed docu 
ment is correlated With a sequence of Words in the provided 
translated document. 

5. The method of claim 4 Wherein the correlation is a link 
that causes the sequence of Words in the provided identi?ed 
document and the provided translated document both to be 
highlighted When the sequence of Words in the provided 
document is selected. 

6. The method of claim 4 Wherein the correlation is a link 
that causes the sequence of Words in the provided identi?ed 
document and the provided translated document both to be 
highlighted When the sequence of Words in the provided 
translated document is selected. 
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7. The method of claim 1 further comprising: 
receiving a subsequent modi?cation to the translated Word 

in the translated document; and 
storing in the storage the received subsequent modi?cation 

to the translated Word; 
upon receiving the subsequent request for the translated 

document, retrieving the identi?ed document; 
translating the retrieved document into the preferred 

natural language; 
selecting either the modi?cation or the subsequent 

modi?cation; 
retrieving the selected modi?cation; 
modifying the translated document based on the 

retrieved modi?cation; and 
providing the modi?ed translated document. 

8. The method of claim 1 Wherein the trustworthiness of 
users changes over time. 

9. The method of claim 1 further comprising providing a 
stored modi?cation to a machine translation learning system 
to improve future machine translations. 

10. A computer-readable medium storing computer-ex 
ecutable instructions that, When executed, cause a computer 
system to perform a method for improving document trans 
lations, the method comprising: 

providing to a server an identi?cation of a document and a 
preferred natural language; and 

receiving from the server the document in the identi?ed 
preferred natural language Wherein the document in the 
identi?ed preferred natural language contains a user 
supplied modi?cation to a translated Word Wherein the 
user-supplied modi?cation Was supplied to correct a 
prior translation, the user-supplied modi?cation having 
been selected from multiple user- supplied modi?cations 
based at least on comparing a number of times the user 
supplied modi?cations have been modi?ed by users 
other than a user Who initially provided the modi?cation. 

11. The computer-readable medium of claim 10 Wherein 
the method further comprises: 

receiving from the server the document in an original natu 
ral language; 

displaying in a ?rst region the document in the original 
natural language; 

displaying in a second region the document in the identi?ed 
preferred natural language; 

receiving a selection of a sequence of Words in one of the 
regions; and 

identifying a corresponding set of Words in the other of the 
regions. 

12. The computer-readable medium of claim 11 Wherein 
the method further comprises identifying in the second region 
the modi?ed translated Word. 
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13. The computer-readable medium of claim 12 Wherein 

the method further comprises identifying in the ?rst region a 
Word corresponding to the modi?ed translated Word. 

14. The computer-readable medium of claim 10 Wherein 
the method further comprises: 

receiving from a user a modi?cation to a Word in the 
document received in the identi?ed preferred natural 
language; and 

providing to the server the modi?cation received from the 
user so that the modi?cation can be provided by the 
server When it receives a subsequent request to translate 
the document. 

15. The computer-readable medium of claim 10 Wherein 
the method further comprises: 

receiving from a user a correction to the modi?cation; and 
providing to the server the correction received from the 

user so that the correction can be provided by the server 
When it receives a subsequent request to translate the 
document. 

16. A system for improving document translations, com 
prising: 

a component con?gured to receive an identi?cation of an 
original document that contains text in a ?rst natural 
language, retrieve the original document, translate the 
text from the ?rst natural language into a second natural 
language using a machine translation service to create a 
translated document, add editing code to the created 
translated document to enable a user to supply a trans 

lation modi?cation, and provide the translated docu 
ment; and 

a component con?gured to (a) select a user-supplied modi 
?cation from multiple user-supplied modi?cations 
based at least on comparing a number of times the user 
supplied modi?cations have been modi?ed by users 
other than a user Who initially provided the modi?ca 
tion; and (b) modify the translated document based on 
the selected user-supplied modi?cation. 

17. The system of claim 16 Wherein the translation server 
component additionally supplies editing code and the trans 
lation communicator component employs the editing code to 
receive a translation modi?cation from a user and supplies the 
translation modi?cation to the translation server component. 

18. The system of claim 17 Wherein the translation server 
component stores in a translation edits database the transla 
tion modi?cation it receives from the translation communi 
cator component and provides the translation modi?cation 
When it subsequently receives a request to translate the origi 
nal document into the second natural language. 


